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- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
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Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704(b). 
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1 )KI Responsive to communication(s) filed on 09 April 2007 . 
2a )□ This action is FINAL. 2b)^ This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 
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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claim 1 is rejected under 35 U.S.C. 102(b) as being anticipated by Wada et al 
(US 5,404,960). 

With respect to claim 1 , Wada teaches an electric power steering device 
(abstract) for controlling the output of a motor (fig. 1 , 3) that applies an auxiliary steering 
force to the steering mechanism from a current reference value calculated based 
(column 8, lines 29-53) on at least steering torque signal generated in a steering shaft, 
said device comprising: a duty ratio calculator (fig. 1 , 76) for calculating a duty ratio D1 
(fig. 1 , P1 ) and a duty ratio D2 (fig. 1 , P2) determined by the motor terminal voltage 
based on said current reference value; and a motor drive circuit (fig. 1, 77) including a 
motor connected across the output terminals and a power supply connected across the 
input terminals of an H bridge circuit (fig. 1 , Q1-Q4) made up of a first arm and a second 
arm each containing a pair of semiconductor devices connected in series, a PWM signal 
for duty ratio D1 driving (column 7, lines 36-57) said semiconductor device in the upper 
stage of said first arm, and a PWM signal for a duty ratio D2 driving said semiconductor 
device in the lower stage of said second arm of said H bridge circuit, wherein said duty 
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ratio calculator calculates said duty ratio D1 and said duty ratio D2 having a continuous 
characteristics between the motor current and duty ratio D from said current reference 
value based on a specified calculation formula (fig. 4; s4, s6, s7, s8, s1 1 and s12). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Wada et 
al (US 5,404,960). 

With respect to claim 2, Wada teaches wherein said duty ratio calculator 
calculates (fig. 1 , 72) said duty ratio D1 and said duty ratio D2 separately (column 7, 
lines 34-40) to have a continuous characteristics (column 8, lines 48-61) between the 
motor current and the duty ratio D. Wada does not teach the calculation based on back 
electromotive force of the motor. It would have been obvious to one of ordinary skill in 
the art to apply the technique of using bemf incorporated into the duty ratio conversions. 
Using bemf is a known technique to obtain positon, speed, and current from the motor, 
which is recognized as ordinary capabilities of one skilled in the art. 



Allowable Subject Matter 
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The following is an examiner's statement of reasons for allowance: With respect 
to claim 3, the Prior Art does not teach an electric power steering device, a duty ratio 
calculator, a motor drive circuit, wherein, when the following condition is satisfied for 
the absolute voltage of the motor terminal voltage command value Vref and the 
absolute value of the motor back electromotive force Ktw: 
| Vref | < |Ktw| (c) 

then said duty ratio calculator calculates said duty ratio D1 from the following formula 
(a), and said duty ratio D2 from the following formula (b): 
D1 = Vreg/Vr (a) 

D2 = {Vref2 + sign (Vref2) (Vr -|Ktw|)}/Vr (b) 

Here, Vref: motor terminal voltage command value 
Vref2: linear motor terminal voltage command value 
= 1/2 (V ref- Ktw) 

Vr: Voltage supplied to motor H bridge (battery voltage) 
KT: = Motor back electromotive force constant 
w: Motor angular velocity 

sign(Vrer2): reference symbol for linear motor terminal voltage command 
value Vret2. 

Claims 3-8 are allowable. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
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accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Erick Glass whose telephone number is (571)272-8395. 
The examiner can normally be reached on 9-5 M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Walter Benson can be reached on 571-272-2227. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Erick Glass/ 
Examiner, Art Unit 2837 
/Donovan Lincoln/ 

Supervisory Patent Examiner, Art Unit 2816 
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